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(54) ORGANIC ELECTROLUMINESCENT DEVICE AND METHOD OF MANUFACTURE THEREOF 



(57) The present invention provides a method for 
producing an organic EL device comprising a step of 
eliminating a partition wall 3, which has become unnec- 
essary after patterining, from a substrate 1 in a produc- 
tion or an organic electroluminescence device (organic 
EL device). In particular, it provides a method for pro- 
ducing an organic EL device comprising a step of at- 
taching on the. substrate adhesive sheets 6 : in particular, 



an adhesive sheet having an ultraviolet ray curing type 
pressure sensitive a dhesive layer after the patterning, 
and peeling off the adhesive sheets. According to the 
method, an organic EL device substantially not contain- 
ing a partition wall is provided so that the adverse effect 
of the moistu re content and the gas discharged from the 
partition wall to the device can be prevented, and thus 
an organic EL de vice with a long life can be provided. 
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Description 

Technical Field 

[0001] The present invention relates to an organic 
electroluminescence device (organic EL device) and a 
production method therefor. More specifically, it relates 
to a method for patterning an organicJEL device to be 
formed by using a partition wall. 

Background of the Invention 

[0002] An organic EL device has an image display ar- 
ray comprising a plurality of light emitting elements com- 
prising light emitting parts of colors, such as red, green, 
and blue, disposed like a matrix, with each thereof elon- 
gating in the stripe direction. In a general schematic 
structure thereof, first electrodes made of an ITO (indi- 
um tin oxide) are arranged parallel with each other like 
a plurality of stripes on a transparent substrate made of, 
for example, a glass. Moreover, a plurality of partition 
walls having an electric insulation property are formed 
orthogonal to the first electrodes by patterning by a pre- 
determined distance. An organic EL medium is formed 
on the first electrodes without formation of the partition 
walls, at least by one layer. Second electrodes are 
formed on the organic EL medium layer along the elon- 
gation direction thereof. 

[0003] The organic EL medium layer is formed while 
being sectioned by a deposition mask punched out in a 
predetermined pattern, and a partition wall. The second 
electrode on each organic EL medium layer is formed 
by deposition of a metal with a low resistivity such as an 
Al, a CU, an Au, and an Mg so as to prevent short circuit 
of adjacent ones by each partition wall. 
[0004] However, the above-mentioned partition wall 
material, is in general, an organic substance with a rel- 
atively high water absorbing property such as a photo 
resist, capable of forming the cross-section in an over 
hanging shape, such as an inverse trapezoid. Due to 
the water absorbing property and the molecular struc- 
ture thereof, the photo resist tends to discharge a mois- 
ture content or an organic gas particularly in a high tem- 
perature. A problem is involved in that these deteriorate 
the organic EL for example, form a non-light emitting 
part. 

[0005] In view of the circumstances, an object of the 
present invention is to provide a method for producing 
an organic EL device with a long life, by preventing an 
adverse effect to the device of the moisture content and 
the gas discharged from the partition wall by eliminating 
the partition wall, which has become unnecessary after 
patterning, from the substrate. Moreover, an object of 
the present invention is to provide an organic EL device 
produced by the above-mentioned method, character- 
ized by containing substantially no partition wall. 



Disclosure of the Invention 

[0006] In the present invention, as a method for elim- 
inating a partition wall, which has become unnecessary, 
5 from a substrate, an ashing method (dry purification) by 
an oxygen plasma, or an UV ozone can be used. How- 
ever, as a result of the elaborate discussion for the 
above-mentioned objects, the present inventors have 
found out a further preferable method that unnecessary 
10 layers including the partition wall, which has become un- 
necessary, can be adhered and eliminated easily from 
the substrate without damaging the organic EL medium 
as well as the source of generating the moisture content 
and the organic gas, which deteriorate the organic EL 
is medium can be eliminated by attaching adhesive sheets 
on the substrate after formation of the second electrode, 
and peeling off-the adhesive sheets. 
[0007] That is, the present invention relates to a meth- 
od for producing an organic EL device by providing a 
20 partition wall on a substrate and patterning, character- 
ized in that-unnecessary layers including the partition 
wall are eliminated from the substrate after the pattern- 
ing. In particular, the present invention provides a meth- 
od for producing an organic EL device characterized in 
25 that the unnecessary layers are eliminated from the sub- 
strate by adhesion on adhesive sheets by attaching the 
adhesive sheets on the substrate after the patterning, 
and peeling off the adhesive sheets, a production meth- 
od, wherein a pressure sensitive adhesive layer provid- 
30 ed in the adhesive sheets for adhering and eliminating 
the unnecessary layers is an ultraviolet ray curing type, 
a production method of peeling off the adhesive sheets 
after a curing process of the ultraviolet ray curing type 
pressure sensitive adhesive layer, a production method 
35 with the above-mentioned configuration, wherein the 
substrate and/or the unnecessary layers are preheated 
at the time of attaching the adhesive sheets on the sub- 
strate, and a production method with the above-men- 
tioned configuration, wherein the substrate and/or the 
40 unnecessary layers are heated after attaching the ad- 
hesive sheets on the substrate, and peeling off the ad- 
hesive sheets while maintaining the heated state. 
[0008] Moreover, the present invention relates to an 
organic EL device, comprising at least a first electrode 
45 provided on a base material, an organic EL medium lay- 
er provided on the first electrode, and a second elec- 
trode provided on the organic EL medium layer, sub- 
stantially not containing a partition wall, to be provided 
by the above-mentioned production method. 
50 [0009] In the present invention, the unnecessary lay- 
ers denote constituents, which become unnecessary in 
the production steps of the organic EL device. For ex- 
ample, not only a partition wall after patterning, but also 
an organic EL layer and an electrode may be included 
55 in some cases. 
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Brief Description of the Drawings 
[0010] 

FIGS. 1A to 1D are sectional views showing steps 
. of. a production process for an organic EL device 
according to the present invention. 
FIGS. 2A, 2B, 2E, 2F are sectional views showing 
steps of another production process for an organic 
EL device according to the present invention. 

Best Mode for Carrying Out the Invention 

[0011] Hereinafter, embodiments of the present in- 
vention will be explained with reference to the drawings, 
but the present invention is not limited thereto. 
[0012] First, in FIG. 1A, first electrodes comprising a 
transparent conductive thin film of an ITO, or the like, 
are formed on a transparent substrate 1 of a glass, or 
the like. The first electrodes 2 are disposed like a plu- 
rality of stripes parallel with each other. Moreover, par- 
tition walls 3 of a photo resist are formed so as to be 
arranged by a predetermined interval so as to be orthog- 
onal to the first electrodes 2. 

[0013] Next, as shown in FIG. 2B, a thin film of an or- 
ganic EL medium is formed on the entire surface so as 
to produce an organic EL layer 4. In this case, it is pos- 
sible either to form the same substance on the entire 
surface, or to form substances corresponding to, for ex- 
ample, light emitting colors, such as red. green and blue, 
sectioned by a deposition mask punched out in a pre- 
determined pattern. 

[0014] Next, a metal having a low resistivity, such as 
an Al, a Cu, an Au, and an Mg, is deposited thereon so 
as to form a second electrode 5. 
[001 5] Next, as shown in FIG. 1 C, an adhesive sheet 
6 is attached on the partition walls 3 such that it does 
not contact with the organic EL layer 4 or the second 
electrode 5. At the time, the substrate may be heated. 
Thereafter, an ultraviolet ray is directed from the adhe- 
sive sheet side. After the ultraviolet ray irradiation, as 
shown in FIG. 1D, the adhesive sheet 6 is peeled off 
from the substrate. At the time, the unnecessary layers 
such as the partition wall, and the organic EL layer, the 
electrode substance, or the like, formed thereon , can be 
adhered on the adhesive sheet 6 so as to be eliminated 
from the substrate. 

[0016] Moreover, in the present invention, as shown 
in FIG. 2, after the same steps as the above-mentioned 
A and B, it is also possible to attach the adhesive sheet 
6 on the partition walls 3 as well as on the end part of 
the organic EL layer 4 and the second electrode 5 for 
eliminating the same as the unnecessary layers as 
shown in FIG. 2E. An open part of the first electrodes 
accordingly formed (see FIG. 2F) can be used as a por- 
tion for taking out the electrodes at the time of forming 
a device. 

[001 7] The step of peeling off the partition walls by the 



adhesive sheet 6 is not limited to once, but it may be 
executed by as many times as needed. For example, as 
another step after eliminating the partition walls 3 ; a part 
of the organic EL layer 4 and the second electrodes 5 
5 may be eliminated. 

[0018] An organic EL device produced as mentioned 
above comprises at least a first electrode provided on a 
base material, an organic EL medium layer provided on 
the first electrode, and a second electrode provided on 
10 the organic EL medium layer, characterized by substan- 
tially not containing a partition wall. As needed, it may 
be covered with a protective film, or another process 
may be executed without departing from the scope of 
the function as the EL device. 
15 [0019] As an organic EL medium, a photo resist, or 
the like, used in the present invention, those conven- 
tionally known can be used optionally. 
[0020] Adhesive sheets used in the present invention 
are produced by providing a pressure sensitive adhe- 
re sive layer on a film base material and as needed a pro- 
tective film thereon, and processed into-a sheet-like or 
tape-like shape. The above-mentioned film base mate- 
rial is not particularly limited, but for example, a polyole- 
fin, a polyester, an acetyl cellulose, a polycarbonate, a 
25 polyamide, or the like, can be presented. The thickness 
thereof is, in general, about 10 to 100 ^m. 
[0021] The pressure sensitive adhesive layer may be 
one using an ordinary acrylic based or rubber, based 
non-curing type pressure sensitive adhesive, but in or- 
30 derto peel off the resist material, orthe like, further neat- 
ly without leaving the adhesive remained, one using a 
curing type pressure sensitive adhesive is preferable. 
Moreover as an active energy source used for curing 
the pressure sensitive adhesive, an ultraviolet ray, heat, 
35 or the like, can be presented, but in terms of preventing 
the operation error derived from the unintentional exter- 
nal heat, the ultraviolet ray is preferable. 
[0022] As the ultraviolet ray curing type pressure sen- 
sitive adhesive, the material orthe like, thereof is not 
40 particularly limited as long as a property of being cured 
by the ultraviolet ray irradiation so as to have a three- 
dimensionally net-like molecular structure. For exam- 
ple, polymerization curing type ones containing a curing 
compound having one ormore unsaturated double bond 
^5 in a molecule, and a polymerization initiator in a pres- 
sure sensitive adhesive polymer are preferable. 
[0023] As the pressure sensitive adhesive polymer, 
for example, a (meth)acrylic acid selected from the 
group consisting of an acrylic acid, an acrylate, a meth- 
50 acrylicacid, and a methacrylate, and/or an acrylic poly- 
mer containing a (meth) acrylate as the principal mon- 
omer, can be presented. In synthesizing the acrylic pol- 
ymer, by introducing an unsaturated double bond in the 
molecule of the acrylic polymer by using a compound 
55 having two or more unsaturated double bonds in the 
molecule as a copolymerization monomer, orchemically 
bonding a compound having an unsaturated double 
bond in the molecule with the acrylic polymer after the 
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synthesis by the reaction between the functional groups, 
or the like, the polymer itself can be related with the po- 
lymerization curing reaction by the active energy. The 
pressure sensitive adhesive polymer can be produced 
by a known method. 5 
[0024] The weight average molecular weight of the 
pressure sensitive adhesive polymer used in the 
present invention is, in general, 100,000 to 1,000,000, 
preferably 200,000 to 800,000. Here, as the curing com- 
pound having one or more unsaturated double bond in 10 
the molecule, unvolatile one with a low molecularweight 
of a 10,000 or less weight average molecular weight is 
preferable, in particular, one having a 5 : 000 or less mol- 
eculer weight so as to efficiently have a pressure sen- 
sitive adhesive layer into a three-dimensionally net-like *5 
structure at the time of curing. Specifically, for example, 
a urethane (meth)acrylate, an oligoester (meth)acrylate, 
an epoxy (meth)acrylate, a polyethylene glycol di(meth) 
acrylate, a Irimethylol propane tri(meth)acrylate. or the 
like, can be presented. The amount of adding the curing 20 
compound is, in general, 20 to 200 parts by weight, pref- 
erably 50 to 1 50 parts by weight with respect to 1 00 parts 
by weight of the pressure sensitive adhesive polymer. 
[0025] Moreover, the polymerization initiator to be 
added in the pressure sensitive adhesive is not particu- 25 
larly limited, and those known can be used. For exam- 
ple, photo polymerization initiators, such as benzoyls, a 
benzoin ethyl ether, a dibenzyl, an isopropyl benzoin 
ether, a benzophenone, a Michler's ketone chlorothiox- 
antone, dodecyl thioxantone, a dimethyl thioxantone, an 30 
acetophenone diethyl ketaL a benzyl dimethyl ketal, an 
ot-hydroxy cyclohexyl phenyl ketone, a 2-hydroxy dime- 
thyl phenyl propane, and a 2,2-dimethoxy-2-phenyl ac- 
etophenone, can be presented. The amount of adding 
the polymerization initiator is, in general, 0. 1 to 1 0 parts 35 
by weight, preferably 0.5 to 8 parts by weight with re- 
spect to 100 parts by weight of the pressure sensitive 
adhesive polymer. 

[0026] Furthermore, to the pressure sensitive adhe- 
sive, other additive, such as a cross-linking agent, and 40 
an adhesion providing agent may be added within a 
scope not deteriorating the ultraviolet ray curing func- 
tion. The total amount of the additives other than the 
above-mentioned is, in general , 50 parts y weight or less 
with respect to 1 00 parts by weight of the pressure sen- 45 
sitive adhesive polymer. 

[0027] Moreover, the thickness of the pressure sensi- 
tive adhesive layer is preferably, in general, about 5 to 
200 urn 

[0028] As the protective film, for example, a polyole- so 
fin, a polyester, an acetyl cellulose, a polycarbonate, a 
polyamide, or the like, can be presented. A film with 
about a 1 2 to 200 ujti can be used. As the film, in order 
to provide a separator function, those optionally having 
a mold release process on the contact surface with the 55 
pressure sensitive adhesive layer are preferable. 
[0029] In the present invention, the adhesive sheets 
are attached on the substrate after patterning, and in the 




case the pressure sensitive adhesive layer of the adhe- 
sive sheets is made of a curing type pressure sensitive 
adhesive, the adhesive sheets are peeled off after ap- 
plying a predetermined curing process, for peeling off 
and eliminating from the substrate the unnecessary lay- 
ers including at least the partition walls attached there- 
with so as to form an EL device. The ultraviolet ray irra- 
diation amount at the time of the curing process is, in 
general, 50 to 2,000 mJ/cm 2 . 

[0030] Here, as to the adhesive sheets Having the 
pressure sensitive adhesive layer made of the curing 
type pressure sensitive adhesive, the close contact 
property between the adhesive sheets and the unnec- 
essary layers can be improved for facilitating adhesion 
by preheating the substrate and/or the unnecessary lay- 
ers at the time of attaching the adhesive sheets on the 
substrate, and thus it is preferable. The heating temper- 
ature for the substrate and/or the unnecessary layers is, 
in general, 120°C or less, preferably 70°C or less (in 
general, a room temperature or more). Moreover, it is 
also preferable to peel off the adhesive sheets in the 
state the substrate and/or the unnecessary layers being 
heated so as to lower the elastic modulus of the resist 
material. The heating temperature at the time is also, in 
general, 120°C or less, preferably 70°C or less (in gen- 
eral, a room temperature or more). 
[0031] According to the heating operation, since the 
elastic modulus of the partition walls made of the resist 
material, which are the unnecessary layers, is in the low- 
ered state, the adhesion sate of the resist material with 
respect to the substrate is improved so that the close 
contact state onto the substrate surface is deteriorated, 
and thus by the peeling operation of the adhesive sheets 
attached thereto, the resist material can easily be 
peeled off and eliminated from the substrate. At the time, 
regardless of the thickness and the property of the resist 
material, a preferable peeling and eliminating property 
can be achieved certainly. 

[0032] Specifically, a method of attaching the adhe- 
sive sheets with the substrate and/or the unnecessary 
layers in the preheated state, and peeling off with the 
heated state maintained, a method of heating the sub- 
strate and the unnecessary layers after attaching the ad- 
hesive sheets, and peeling off with the heated state 
maintained, or the like, can be presented. 
[0033] In these methods the heating temperature for 
the substrate and the unnecessary layers can be a tem- 
perature without the risk of deteriorating or denaturing 
the used organic EL medium. 

Examples 

[0034] Hereinafter, the present invention will be ex- 
plained with reference to examples, but the present in- 
vention is not limited thereto Hereinafter, a part denotes 
a part by weight. Reference Example 1 
[0035] An acrylic based polymer having a 700,000 
weight average molecularweight was obtained from 75 



4 



EP 1 206 166 A1 



parts of a 2-ethyt hexyl acrylate, 20 parts of a methyl 
aery late, and 5 parts of an acrylic acid. 50 parts of a 
polyethylene glycol dimeth acrylate, 50 parts of a u re- 
thane acrylate, 3 parts of a benzyl dimethyl ketal, and 3 
parts of a diphenyl methane diisocyanate with respect 5 
to 100 parts of the acrylic based polymer were mixed 
homogeneously so as to provide an ultraviolet ray curing 
type pressure sensitive adhesive solution. 
[0036] The ultraviolet ray curing type pressure sensi- 
tive adhesive solution was coated on one side of a 50 10 
urn thickness polyester film so as to have a 35 urn thick- 
ness after drying. It was dried at 120°C for 5 minutes. 
By attaching a 38 ujti thickness polyester peeling film 
on the surface thereof as the protective film, an adhesive 
sheet was produced. 15 

Reference Example 2 

[0037] A glass plate with an ITO was used as a sub- 
strate. A positive type photo resist was spin coated on 20 
the entire surface of the substrate so as to have a 2 u,m 
thickness after drying, and dried at 80°C for 1 minute. 
Then, after patterning in an ordinary photolithography 
technique for forming a partition wall, an organic EL me- 
dium was formed on the substrate entire surface. An Mg 25 
was formed on the upper surface thereof by deposition 
by 0.1 u,m so as to provide a second electrode. 

Example 1 

30 

[0038] After peeling off the protective film from the ad- 
hesive sheet obtained by the method of the reference 
example 1 , the adhesive sheet was attached to the sub- 
strate produced in the reference example 2 onto the par- 
tition wall comprising the photo resist without contacting 35 
with the second electrode. After directing a high pres- 
sure mercury lamp light by 460 mJ/cm 2 from the sheet 
upper surface : the sheet was peeled off from the sub- 
strate so that only the patterned portion in the resist was 
peeled off from the interface between the resist and the 40 
substrate integrally with the sheet. In the portion without 
the resist, both Mg/organic EL layer existed on the ITO. 

Example 2 

45 

[0039] The substrate and the unnecessary layers pro- 
duced in the reference example 2 were healed to 50°C. 
After peeling off the protective film from the adhesive 
sheet obtained by the method of the reference example 
1 , it was attached to the partition wall and a part of the so 
second electrode/organic EL layer. After directing a high 
pressure Hg lamp light by 460 mJ/cm 2 from the sheet 
upper surface while maintaining the heated state, the 
sheet was peeled off from the substrate so that only the 
patterned portion in the resist and the part of the second 55 
electrode/organic EL layer attached with the adhesive 
sheet were peeled off from the interface between the 
resist and the substrate integrally with the sheet. In the 



portion without the resist, both Mg/organic EL layer ex- 
isted on the ITO. 

Industrial Applicability 

[0040] Since the partition wall having the risk of dete- 
riorating the organic EL medium can be eliminated ac- 
cording to the present invention without deterioration of 
the organic EL medium, an organic EL device having a 
life longer than the conventional ones can be realized 
easily. 



Claims 

1. A method for producing an organic electrolumines- 
cence device by providing a partition wall on a sub- 
strate and patterning, characterized by comprising 
a step of eliminating unnecessary layers including 
the .partition wall from the substrate after the pat- 
terning. 

2. The method for producing an organic electrolumi- 
nescence device according to claim 1 , character- 
ized in that the step of eliminating the unnecessary 
layers from the substrate is a step of attaching ad- 
hesive sheets having a pressure sensitive adhesive 
layer on the substrate after the patterning, and peel- 
ing off the adhesive sheets. 

3. The method for producing an organic electrolumi- 
nescence device according to claim 2, a production 
method, characterized in that the pressure sensi- 
tive adhesive layer provided in the adhesive sheets 
is an ultraviolet ray curing type. 

4. The method for producing an organic electrolumi- 
nescence device according to claim 3, character- 
ized in that the adhesive sheets are peeled off after 
applying a curing process to the pressure sensitive 
adhesive layer of the adhesive sheets. 

5. The method for producing an organic electrolumi- 
nescence device according to claim 4, character- 
ized in that the substrate and/or the unnecessary 
layers are preheated at the time of attaching the ad- 
hesive sheets on the substrate. 

6. The method for producing an organic electrolumi- 
nescence device according to claim 5, character- 
ized in that the substrate and/or the unnecessary 
layers are heated after attaching the adhesive 
sheets on the substrate, andpeeling off the adhe- 
sive sheets while maintaining the heated state. 

7. An organic electroluminescence device, compris- 
ing at least a first electrode provided on a base ma- 
terial, an organic electroluminescence medium lay- 
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er provided on the first electrode, and a second 
electrode provided on the organic electrolumines- 
cence medium layer characterized by substantial- 
ly not containing a partition wall. 
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